Intramyocardial hypercarbic acidosis during cardiac arrest and resuscitation.
To define changes in intramyocardial pH and PCO2 during cardiac arrest and resuscitation. Prospective and observational trial. Mammalian research laboratory utilizing a porcine model of cardiac arrest. Sixteen domestic pigs. Ventricular fibrillation was induced by an alternating current delivered to the epicardium. Precordial compression was begun after 3 mins of untreated cardiac arrest and was initially adjusted to produce a coronary perfusion pressure of 10 mm Hg. Electrical defibrillation was attempted after an additional 8 mins of precordial compression. A rapid-response, ion-selective field effect transistor sensor was adapted for measurement of intramyocardial PCO2. Intramyocardial PCO2 progressively increased from 54 to 346 torr (7.2 to 46.1 kPa) during the 11-min interval of cardiac arrest. Intramyocardial hydrogen ion concentrations were simultaneously measured with a glass electrode. The intramyocardial hydrogen ion value increased from 65 nmol/L (pH 7.20) to 441 nmol/L (pH 6.38) over the same interval. The increases in myocardial PCO2 were inversely correlated with coronary perfusion pressure and with the likelihood of successful resuscitation. Within 30 mins after successful cardiac resuscitation, myocardial PCO2 had almost completely returned to prearrest levels. Striking increases in myocardial PCO2 and hydrogen ion values accompany the global myocardial ischemia of cardiac arrest. The increases in myocardial PCO2, rather than decreases in pH, reflected more precisely the hemodynamic efficacy of the resuscitation effort, correlated inversely with coronary perfusion pressure, and predicted the likelihood of successful resuscitation.